1. Introduction {#sec0005}
===============

The benefit of carotid artery revscularization to prevent stroke has been recognized for both symptomatic and asymptomatic, hemodynamically significant carotid artery stenoses [@bib0005; @bib0010; @bib0015; @bib0020]. The insertion of an indwelling shunt is a widely accepted method to prevent cerebral hypoperfusion during carotid artery revascularization [@bib0025; @bib0030]. Indications for shunting vary among surgeons, with proponents of routine shunting [@bib0035] and proponents of selective shunting [@bib0040; @bib0045]. The major issue supporting selective shunting is the observation that the vast majority of intraoperative neurologic complications are due to thrombo--embolic episodes or technical errors, rather than to cerebral hypoperfusion related to carotid clamping [@bib0050], and the absence of significant differences between routine and selective shunting in terms of perioperative neurologic mortality and morbidity [@bib0055; @bib0060]. A further element favoring selective over routine shunting is the possible occurrence of shunt-related complications, which include intimal injury followed by dissection with thrombosis and embolization, pseudoaneurysm, distal embolization during shunt insertion, shunt malfunction with inadequate cerebral perfusion, and visual exposure limitation [@bib0025; @bib0065; @bib0070; @bib0075]. The present report deals with a complication of carotid shunt insertion, to our knowledge not previously reported, consisting of a focal rupture of the internal carotid artery (ICA).

2. Presentation of case {#sec0010}
=======================

A 78-year-old woman was admitted to undergo coronary artery bypass grafting (CABG) for the elective treatment of triple vessel coronary artery disease (CAD). At preoperative duplex ultrasound scanning of the supraortic trunks (SAT), an asymptomatic, 80% stenosis of the right internal carotid artery (ICA) was detected. The stenosis was confirmed at a spiral CT scan of the SAT ([Fig. 1](#fig0005){ref-type="fig"}A--C). The contralateral carotid artery presented a hemodynamically non-significant, calcified plaque. The vertebral arteries were equivalent, both injected the basilar artery and did not present hemodynamically significant lesions. The patient was scheduled for combined eversion carotid endarterectomy (CEA) and CABG. The combined carotid and coronary artery revascularization was considered an indication for systematic shunting during CEA [@bib0080]. At operation, after exposing the right carotid bifurcation and gently mobilizing the distal ICA, the ICA itself was sectioned at its origin and a Pruitt-Inahara shunt (Le Maitre Vascular Inc., Burlington, MA) was inserted. Immediately after shunt insertion, an intense bleeding was observed from beneath the digastric muscle, due to a 2-mm diameter rutpture of the ICA at the tip of the shunt. The ICA was controlled more distally and the shunt was gently repositioned beyond the lesion. A segment of greater saphenous vein, already harvested for CABG, was tailored to perform a small patch repair of the arterial lesion with the shunt in place ([Fig. 2](#fig0010){ref-type="fig"}). Eversion endarterectomy completed the procedure, which was followed by CABG. The patient made an uneventful recovery and returned home on postoperative day 12, with a regularly patent ICA revascularization at control duplex ultrasound, performed before discharge from the hospital.

3. Discussion {#sec0015}
=============

Shunt-related complications during CEA may occur essentially through two different mechanisms: inadequate perfusion despite shunt patency due to distal thrombosis or embolization, and mechanical injury to the arterial wall, during shunt insertion or retrieval [@bib0025]. To our knowledge, this is the first case of ICA rupture due to shunt insertion. Adventitial injury occurring during freeing of the distal ICA and thinning of the arterial wall may have contributed to enhance the traumatic action of the shunt. In the patient object of the present report, the severe ICA stenosis was asymptomatic and detected at systematic duplex ultrasound of SAT, performed as part of preoperative workup of patients candidates for elective CABG. Combined carotid and myocardial revascularization was decided based on the evidence of significantly better neurologic results of CABG in patients with associated, severe carotid stenosis undergoing prior or combined CEA, compared to those undergoing ICA revascularization after CABG [@bib0080]. Although not mandatory, shunting during combined CEA--CABG may be advisable, in selected cases, by the need to ensure cerebral protection from possible hypoperfusion, due to the potential intraoperative hemodynamic instability of patiens with severe CAD. Therefore, based on this assumption and our experience, combined carotid and coronary artery revascularization is for us an indication for systematic shunting during CEA [@bib0080]. Other indications for systematic shunting, in our practice, are occlusion of the contralateral ICA or previous ipsilateral stroke. Beside these special settings, we usually perform selective shunting, relying on transcutaneous cerebral oximetry measurement (INVOS, Medtronic, Minneapolis, MN) combined with visual appreciation of distal ICA backbleeding. Based on our previous experience and results, carotid shunting is overall a safe procedure. Nonetheless, as shown in the reported case, the insertion of a shunt is not free from risks [@bib0025; @bib0065; @bib0070; @bib0075]. Awareness of its potential complications followed by prompt recognition and management, may contribute to limit their harmful effect.

4. Conclusion {#sec0020}
=============

Disruption of the arterial wall at the time of carotid shunt insertion is a previously not reported complication of shunting itself. The knowledge of its possible occurrence is a further requirement for an always careful insertion of the shunt and the capability to manage the related complications.
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